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Summary  Here,  we  report  a case  of  non-toxigenic  Corynebacterium  diphtheriae
in  a  previously  healthy  14-year-old  girl  that  was  acquired  in  Ethiopia  and  presented
locally.  This  is  the  ﬁrst  clinical  case  of  penicillin-resistant  C.  diphtheriae  in  the  UK.
This  is  signiﬁcant  ﬁnding  because  penicillin  is  the  recommended  ﬁrst-line  agent  fordiphtheriae the  prophylaxis  against  and  treatment  of  C.  diphtheriae  in  patients  who  are  not
allergic  to  penicillin.
© 2014  King  Saud  Bin  Abdulaziz  University  for  Health  Sciences.  Published  by  Elsevier
Ltd.  All  rights  reserved.
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A  14-year-old  girl  with  no  signiﬁcant  past  medi-
cal history  was  seen  by  her  general  practitioner
and presented  with  several  bilateral  ulcerated  skin
lesions on  her  lower  legs  and  the  soles  of  feet.  The
discharge  from  the  lesions  was  foul-smelling.  The
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ospital.
The patient  was  born  in  Ethiopia  and  had  lived  in
he UK  since  she  was  a young  child.  Her  vaccinations
ere up-to-date.  She  had  been  administered  diph-
heria vaccinations  on  08/02/1999,  26/04/1999,
nd 01/06/1999,  and  she  was  administered  a
ooster  on  07/04/2009.
The  day  prior  to  her  presentation,  she  returned
rom a  one-month  stay  with  relatives  in  Ethiopia.
hile in  Ethiopia  and  three  weeks  prior  to  her  pre-
entation,  she  cut  her  right  lower  leg  on  a  rusty
nces. Published by Elsevier Ltd. All rights reserved.
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siphtheria  —  case  report  and  literature  review  
etal  gate.  Over  the  next  three  weeks,  she  noticed
ncreasing pain  across  her  leg.  The  wound  contin-
ed to  ooze  a  yellow  discharge  and  never  healed.
he did  not  have  a  fever.  She  had  been  prescribed
ntibiotics while  abroad,  but  had  to  cease  taking
he antibiotics  due  to  vomiting.
The patient  lived  with  her  parents  and  four  sib-
ings. Her  brother  had  an  isolated  skin  lesion  on
is thigh,  diarrhea,  and  vomiting  and  had  been
eviewed by  the  family’s  general  practitioner,  who
as not  concerned  about  him  and  did  not  refer  him
o the  hospital.
The patient  was  admitted  to  the  children’s  ward.
pon examination,  she  was  afebrile  and  did  not  look
ll. Apart  from  the  skin  ulcers  on  her  lower  leg,  her
xamination  was  unremarkable.
The patient  was  initially  prescribed  IV  ben-
ylpenicillin and  IV  ﬂucloxacillin.  The  Infectious
iseases Department  later  stopped  benzylpenicillin
reatment,  continued  ﬂucloxacillin  treatment,  per-
ormed a  malaria  ﬁlm  and  sent  stool  and  wound
wabs for  culture.
Fresh water  exposure  and  exposure  to  sheep
as uncovered  in  a  later  review.  The  differen-
ials now  included  PVL  Staphylococcus  aureus,
utaneous  diphtheria,  Aeromonas  and  enterohaem-
rrhagic E  coli.  An  HIV  test  was  recommended  once
ormal  consent  was  obtained  from  her  parents.  A
equest  was  made  for  her  skin  swabs  to  be  put  onto
oyle’s  agar  to  determine  if  C.  diphtheriae  was
resent.
Group A  Streptococcus  was  isolated  from  her  skin
wabs.  The  ﬂucloxacillin  was  replaced  with  ben-
ylpenicillin  following  this  discovery.  The  cellulitis
id not  improve  as  would  be  expected.
Black colonies  grew  on  the  Hoyle’s  agar.  Gram
taining revealed  that  these  were  Gram-positive
acilli. The  reference  laboratory  conﬁrmed  that
he bacteria  were  non-toxigenic  C.  diphtheriae  via
CR and  ELEK  testing.  Sensitivity  testing  revealed
hat  the  bacteria  were  penicillin  and  sensitive  to
rythromycin.  The  IV  benzylpenicillin  was  contin-
ed,  and  the  patient  had  been  on  treatment  with
ucloxacillin  and  then  benzylpenicillin  for  a total
f 8  days  at  this  point.  PO  erythromycin  was  added
o the  treatment.
Public  health  was  informed  at  the  time  at  which
. diphtheriae  was  suspected  based  on  the  Holye’s
ulture results.  Public  health  had  screened  her
amily  prior  to  being  informed  that  the  bacteria
ere a  non-toxigenic  strain.  Review  by  the  family’s
eneral  practitioner  revealed  that  her  brother’s
kin lesions  had  completely  healed  at  this  time.
he hospital’s  infection  control  department  was
nformed.  The  patient  had  been  maintained  in  iso-
ation room  since  admission.  Erythromycin  caused
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ausea  and  vomiting  and  was  therefore  replaced
ith PO  azithromycin  after  1  day.  Once  the  non-
oxigenic  nature  of  the  strain  was  revealed,  the
atient  was  allowed  to  leave  isolation.  Three  days
fter commencing  macrolides,  the  benzylpenicillin
as stopped,  and  a  plan  of  administering  a further
our days  of  PO  azithromycin  such  that  she  would
eceive one  total  week  of  macrolide  treatment
as instituted.  Her  ulcerations  exhibited  notably
mprovement,  and  she  was  allowed  go  home  at  this
oint.
We would  like  to  highlight  two  points  from  this
ase.
First, we  isolated  a  C.  diphtheriae  that  was  resis-
ant to  penicillin;  this  is  an  important  point  because
enicillin  is  the  ﬁrst-line  recommended  choice  for
mpiric therapy  for  patients  who  are  suspected  of
aving Diphtheria  and  are  not  allergic  to  penicillin.
Secondly, non-toxigenic  cutaneous  Diphtheria
hould be  considered  among  the  differentials  for
atients  who  have  been  fully  vaccinated  have  cuta-
eous ulcers,  and  have  a recent  history  of  foreign
ravel.
iscussion
o  our  knowledge,  this  is  the  ﬁrst  report  of  a  clinical
ase of  penicillin-resistant  C.  diphtheriae  in  the  UK.
Over the  past  10  years,  ﬁve  cases  of  infectious
ndocarditis due  to  non-toxigenic  C.  diphtheriae
ave been  reported  in  Brazil.  Four  of  these  cases
ccurred in  females  aged  7—14  years.  One  case
ccurred in  an adult  over  the  age  of  ﬁfty  years.
f the  child  cases,  one  had  congenital  cardiac  dis-
ase, one  had  recent  undergone  a major  dental
reatment and  one  had  an  episode  of  non-exudative
haryngitis two  weeks  prior  to  the  onset  of  infec-
ion. Skin  lesions  were  not  observed  in  any  of  these
atients.  The  mortality  rate  of  these  patients  was
0% [1].
In Vancouver,  37  cases  of  non-toxigenic  cuta-
eous  diphtheria  were  reported  in  the  10-year
eriod ending  in  2007.  Of  the  33  cases  for  which
he charts  have  been  reviewed,  31  were  found  to
ccur among  the  urban  poor.  The  rates  of  intra-
enous drug  use  and  hepatitis  C  infection  are  high
n this  group  [2].
Of  25  cases  of  non-toxigenic  C.  diphtheriae
bserved  in  Poland  between  2004  and  2012,  18  were
nvasive. Alcoholism,  homelessness,  hepatic  cirrho-
is and  dental  caries  were  identiﬁed  as  risk  factors.
n 17%  of  these  cases,  no  concomitant  disease  or
isk factors  were  found  [3].
A 38-year-old  male  whose  only  comorbidity
as smoking  20  cigarettes  per  day  developed
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bacteremia  and  infectious  endocarditis  due  to  a
nontoxigenic  strain  of  C.  diphtheriae  in  Poland  [4].
A 23-year-old  male  with  AML  developed  bac-
teremia of  unknown  origin  from  a  nontoxigenic
strain of  C. diphtheriae  [5].
A 54-year-old  female  with  a  prosthetic  mitral
valve was  reported  to  have  developed  prosthetic
mitral valve  endocarditis  due  to  a  nontoxigenic
strain of  C. diphtheriae  [6].
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